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B.    General Comments 

The topic that we chose, Sonoluminescence and Sonochemistry, is one that recently has received 
considerable publicity, and thus resulted in an ASI that probably was somewhat atypical. In 
particular, we received many applications from established researchers in the field, some who had 
extremely strong reputations in scientific research. Consequently, simply out of courtesy to our 
distinguished participants, we felt it necessary for them to also provide some lectures on their 
areas of specialty. When we organized our lecturers, we selected the top ones active in the field; 
however, in the interim between the selection of lecturers and the time for the ASI itself, there 
were a considerable number of new researchers who had entered the field. On the other hand, we 
also had many applications from interested, but inexperienced, researchers from emerging 
countries, such as Turkey, Portugal, Romania, etc. who we felt would greatly benefit from the 
Institute. Thus, the range of background knowledge of our participants was extremely large. 
This wide range made construction of a lecture program rather difficult. We eventually addressed 
this problem by presenting some introductory tutorial information, but also permitted the 
(distinguished and knowledgeable) participants to play a more active role in the program. 

We discovered that there were two groupings of applications. The first were those that we 
essentially recruited by our own mailings of a brochure that we developed. This group was the 
largest group of applicants. A second group were those who saw the NATO listings and found 
the topic of interest. This second group was typically much less familiar with the topic than the 
first group, and thus presented the background difficulty described in the preceding paragraph. It 
is possible that we could have filled our allotment of participants from the first group, but rather 
unlikely from the second group. It appears as if there are some individuals who apply to many of 
the NATO listed ASIs, even if they have little knowledge about the subject. 

Because we did some extensive recruiting of participants for the ASI ourselves, we had some 
feedback as to what aspects of the ASI attracted them and what aspects prevented them from 
coming. Many individuals indicated to us that they would have applied if the time period were 
shortened to one week; on the other hand, many were attracted to the conference because it was 
thought that the length of the ASI was sufficient to really delve into a topic with some 
considerable depth. In general, it seems as if 11 days was about 3 or 4 days too long. A shorter 
time period is recommended. Still, OUF program was so packed with lectures and discussions that 
there was little inactive time; indeed, everyone was so worn out by the end of the conference that 
a discussion period on the last day had to be canceled. 

In our conference, we had over 70 participants (counting lecturers) from 19 different countries. 
Furthermore, we selected a venue that was quite isolated, thus requiring most of the participants, 
who did not rent cars, to remain on the grounds of the conference center for the entire period! 
This isolation had two effects: First, technical discussions were ongoing from early morning 
untiljate at night; thus, we were able to deal with various topical issues in great depth. The depth 
of our discussions led to both positive and negative aspects. It was quite rewarding to discuss an 
issue for hours until everyone had their say on a topic; however, differences in opinions 
occasionally led to personality disagreements and we actually had a few shouting matches. 
Second, because we lived together and interacted together for nearly two weeks, strong personal 
interrelationships developed. Many of the participants formed friendships and collaborations that 
will last for many years. Indeed, we have heard of several planned trips that participants have 
scheduled to follow up on both personal and technical issues. 

Finally, for a variety of reasons, this ASI was so successful that we have had comments from 
probably half the participants who said that this conference was the BEST that they ever attended 
We are thus indebted to NATO for giving us this wonderful opportunity. 
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The general topics of Sonoluminescence and Sonochemistry involve the phenomenon of acoustic 
cavitation, in which a preexisting gas bubble is made to grow explosively and then collapse 
implosively by the action of the acoustic field. This growth and collapse sequence can lead to 
enormous energy concentrations, as much as twelve orders of magnitude. During the final stages 
of implosion, the gas contained within the imploding bubble can achieve pressures of kilobars 
and temperatures of kilokelvins. These temperatures can result in light emission-thus 
sonoluminescence (SL), and the creation of chemical radical species-thus sonochemistry (SC).    I 

In general, physicists are interested in SL and chemists are interested in SC, and unfortunately 
these two groups have not collaborated on projects that would permit a more general attack on 
these problems. Recently, it has been discovered that a single stable cavitation bubble can 
produce sonoluminescence each and every cycle, a phenomenon called' single bubble 
sonoluminescence (SBSL). Because the temperatures and pressures involved with this intriguing 
system are estimated to be even hundreds of kilokelvins, an exciting new area of SL research has 
been developed. At our ASI meeting, it was also announced that sonochemistry has been 
observed for this single bubble, and thus a new area of sonochemistry research, single bubble 
sonochemistry (SBSC) is possible. There are enormous advantages of studying a single bubble 
for both SL and SC over the previous regimes of many bubbles produced by acoustic 
transducers. ;    . 

At the ASI, large amounts of time were devoted to the presentation of experimental data on the 
phenomenon of SBSL. These data now add more support to the view that the temperatures within 
the sonolummescing bubble are so hot that the oxygen and nitrogen molecules that are present in 
air are broken down into reactive species that form soluble compounds of nitrogen and oxygen I 
These new compounds are then removed from the oscillating bubble leaving only the noble gases! 

remaining, such as argon. This "chemical reactor" model for SBSL gained many adherents j 

The presentation of data that demonstrate that a sonoluminescing bubble can produce observable 
sonochemistry was also an important and interesting aspect of the ASI. Since sonochemistry has 
been difficult to study m the past because of the many bubbles that are typically formed within a! 

cavitation field, the development of a system for studying SBSC is considered an important1 

contribution to the field. 

An additional topic of much discussion was the physical mechanism(s) that lead to the tight 
emission from SBSL. A strongly held theory is that imploding shock waves are developed 
within the gas during the later stages of bubble collapse. A second view is that asymmetrical 
collapses of the bubble can lead to liquid jets that penetrate the opposite bubble wall and generate 
tight emission by fractoluminescence. These and many other theories were hotly debated and 
further calls were made to the experimentalists for additional data. i 

j 
In general, the large number of international experts that were in attendance and the excellence of 
the presentations lead to a highly regarded and extremely successful conference. 



Main lectures given .....--.. 

Overview of Acoustic Cavitation 
Dr. R. Apfel, Yale University, New Haven, Connecticut, USA 

Single Bubble Sonoluminescence 
Dr. B. Barber, Technical Staff, Lucent Technologies, Murray Hill, New Jersey, USA 

Acoustic Cavitation and Single Bubble Sonoluminescence 
Medical and Other Applications of Power Ultrasonics 

Dr. L.A. Cram, Applied Physics Laboratory, University of Washington, Seattle, Washington. 
USA 

High-Power Ultrasonic Transducers 
Dr. J. Gallego-Juarez, Institute de Acustica del CSIC, Madrid, Spain 

Acoustic Cavitation and Multibubble Sonoluminescence 
Nonlinear Bubble Dynamics 

Dr. W. Lauterborn, Drittes Physikalisches Institut, Universität Göttingen, Göttingen, Germany 
Spectral Analysis in Sonoluminescence 
Single-Bubble Sonochemistry 

Dr. T. Lepoint, Institut Meurice-CERIA, Brussels, Belgium 
Surface Oscillations and Asymmetrical Bubble Collapse 

Dr. M. Longuet-Higgins, Department of Theoretical and Applied Maths, CambridgeUniversity, 
' Cambridge, United Kingdom, and Institute for Nonlinear Science, University of 
California San Diego, La Jolla, California, USA 

Industrial Applications of Sonochemistry and Sonochemical Environmental Remediation 
Introduction to Organic Chemistry 

Dr. T. J. Mason, School of Chemistry, Coventry University, Coventry, United Kingdom 
Introduction to Macromolecular Chemistry 
Sonochemistry of Polymers 

Dr. G. Price, Department of Chemistry, University of Bath, Bath, United Kingdom 
Old-fashioned Bubble Dynamics 
The Collapse of Translating Bubbles 

Dr. A. Prosperetti, Department of Mechanical Engineering, Johns Hopkins University, Baltimore, 
Maryland, USA 

Introduction to Physical Chemistry 
Homogeneous Non-aqueous Sonochemistry 
Mass Transfer Promoted by Acoustic Cavitation 

Dr. J. Reisse, Service de Chimie Organique, University Libre de Bruxelles, Bruxelles, Belgium 
Basic Acoustics, Propagation, Standing Waves, Terminology 
Cavitation Sonophysics 

Dr. R. A. Roy, Department of Aerospace and Mechanical Engineering, Boston University, Boston, 
Massachusetts, USA 

Fundamentals of Organic and Inorganic Chemistry 
Heterogeneous Sonochemistry and Sonochemistry of Protein Microspheres 
Sono-catalysis 
Multi-bubble Sonoluminescence 

Dr. K. S. Suslick, School of Chemical Science, University of Illinois at Urbana-Champaign, 
Urbana, Illinois, USA 

Organizing Committee 
Dr. L.A. Crum (Director), Applied Physics Laboratory, University of Washington, USA 
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Dr. J.L. Reisse, University Libre de Bruxelles, Bruxelles, Belgium 
Dr. K.S. Suslick, School of Chemical Science, University of Illinois, USA 
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